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EDITOR'S SUMMARY

The Swedish National Defence Research Institute issues a quarterly list of

unclassified Reports published by the Institute. The titles of these Reports and

informative abstracts have been translated in English. This volume is the third issue of

79/80. Further volumes will be translated in due course. The main topics covered are:

Protection - atomic, biological, chemical; amunition and weapons; conduct of war,

information and commands; vehicles and spacecraft; reliability and logistics; human

factors; associated studies and their solutions; positive methods for limitation and

control of armaments; psychology reports.

EDITOR'S NOTE

The Reports are in Swedish unless some other language is indicated (usually

English). When requesting Reports it should be appreciated that an English version will

not normally be available, and that the prices of the original Swedish documents have not

been indicated in this Translation. Reports may be obtained from:

FOA Centralkansliet, 104 50 Stockholm, Sweden
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A PRO'EECTION - ATOMIC

AL liuaclear warheads, basic charac teris tics and products

(122) EGA report C2031 +2-AS
Relaxa its of charg.,ed particles, is' ected into a hut plasma (in Engliss)
Nils 1-ornovist March 1980

The article derives the relaxation of carged -)articles in a plasma, with &

precise treatment of close collisions. A comcoarison with the classical '3-fA'-theoDry

shows a sirnificont ;.iscroilascy for ion-ion relaxation.

C FkhCIh- CHE'MICAL

C1 fmire', cunariu

(123) t'OA report sP40lOC-Ci
Mun carinie acest 1 choline recertor (i nrlsi
Edito- ileil~rusr. ard Thomas >7artfoi

The orticle i:- review of ,ihat if- -now otpresent she ;t ,sLiocrir!ic acetcol-

choline receprtor.

r,';,t1eroprt 0  9;0713

C3 Isti 0 and treatment - chemical

(124) FQA res~ort t40 ,OZ o3
'i-oxn isin.- p. teins r in , o e eectioc rni'gus, rorl; o o:: on-to t'ie
inn socetrial ethiods (is Lm-ln

C. ttur n an:4 others

Acrninmn-lcohoti techtniqize has,_ sees ieVi:nec t, trace the prrcing,

of the acot~rlch,,iise receptor from the electric o.rgan of Toyd Imrta oehrwt

a 0 10AX tcrisiq (e for toxins. oscextract )f r!emirane fi,rm the elIectriLc org7an conr-

tojw. reo L: nc ir.ofn-lo lu i- t<00. ihe so:: vc~o- O-

coy;; ian O- o ii' t, -c

or too . '-' ':A. rr$ ,. o.- .t'Irc

Ari ecrrr,,n ': -i'(.' ,lu's the acU--c lir O. Ll , en,! iclatin

t ,ni~ i-a i. iic. t -,Iic exii crs0ratvt-,,ihnee

Acrrit e ti n:id litit~inre' s r tot.i the ci orF c-. of e Irosrco t(d in siceital

lh u t r ]n a~t grai (in, nlih

n 'it' n'm'ilornsni an1thr

Ar. ocon ist- V sve-7 . th n. n y ct:-c in' to An circ> Un

ar~ihlie. peialre.e ene s mdec re spctaw fA h-: moT eprmeal
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for myasthenia gravis. Ninety percent of Swedish snyasthenics were found to have rece-tor

antibodies. A rough correlation was discovered between the strength of antibody solutioi:;

and the severity of the disease. The strength of the solution is decreased by immuno-

suppressive treatment and thymectomy. Strong antibody solutions are left in patients

retaining the thymu:. A summing-up shows that a determination of antibody titres a.1

electrophysiological tectt - especially single-fibre electromyegraphy - are viyu

diagnostic tool..

FOA Reprints )/SO:14

D AMl NblliON AND WEAPONS ITECMI-OL X'

D2 Gunnery technei ,y anI: associates bllistic.

(126) FOA report dO-2
The signature of ammonium perchlorate propellant for an anti-tank r.r ectile
fired :'rc:,i a rocket launcher
Iars Ax Fe ur . .1.,

For a new anti-tni' projectile bitaEei on n fast-hurning composite Ironellast it.

a rocket launcher, the fe o1 the :si,-nature is assumed to be decisive for the extent o

the tactical use of thin: weapon.

The smoke cloud formed Ly the propeliast hias a certain toxic effect -it the l;! me

time as it may Five away the marksman anl reduce the possibility of rapidly repeated fire.

Combustion of composite propellant wa therefore carried out at FOA in the Spring of -

in order to investigot- the size anti duration : the '"-moke cloud ao :, Puniction of ".erter

conditions such as humidity, temperature : i

The results, which demonstraite that heavy% s3:,,ke is formed at most temperatures

and humidities, are held ny FOA )''3 on video ture uri 1ram film.

An experiment is being: per formed in or ier to estimate the conditioris Lisr the

formation of smoke at different parts tof the cuntry in the course of a year.

(127) FdA report C20 54.--DI:
Stability measurement; on hrojectile: h, different ::urfa e- zri t, .

MAL'OM 4:2"-,'- Stag-,2 4
Sven Iiords tr'm *

The effect of changes tr the u:: ,Tce si the,' r of a projectile r, ito' set" -

ballistic properties was inve:tig"ated- inl Stagi t ,' the PAIJ"dV, ':10' ]rro'r::. it!,

three different IeFrees -f lsurface smoothne:'s, , :fl an; 100 jrm, .sm jruiectil , . f tta

standard shape were fired at four velocities Oh the Northern rang-e ii order to determin,,

aerodynamic moments and staiilitv factors,. ihee -ere fnund to Le )il:, very weakly'

dependent on surface smoothness, so that any modification of thi, cannot be utilisei,

eg for purposes of' improving ,;taility.

Dynamic stability at Mach 0.9 approximately was found in these tests to be

strongly dependent on the maximum amplitude of' oscillation, with a critical value of

about 50, at which angle almost all the projectiles were dynamically unstable.

No measurements of' scatter were made at thin stage for long-range firing-. The

range as a function of surface smoothnes. can be quite well calculated, and no measural le

change in dispersion with variations in surface smoothriec,:; has Leen thought likely, in

connection with stlility tests, provided that surface smoothness was held almost con.stant
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(130) FOA report C20345-D4
Flash X-ray photography of the j . fr.... : -
tion of the design of the experiment ani evaluation prog ram
ke Collin Narch 19.0

The straightness of the >, f00: : Ia:' :..iv,

for the penetration power ' the charge. For a more detailei .;t:iy of the :;trai 'hti:e:on

of the jet tro: ,..: i ': -e m do ,;. h,,r .r . ..t ... .... . . . .. ,. .

for the stereo recording of the impulse at two instants of time wa devised in Y&A

together with an associated evaluation program for the flash X-rzy pictures obtained

with it.

This Report deals with the apparatus, the pro "ram and it, ,- icatios.

(151) FCA report C20347-D4
Jet-forming arid projectile-forming shaped char,:es3. An experinental corqari si!
Jan EKberg and Lars Holmberg March 19>0

An experimental investigation was performed into the yropertieu of shapes

charges (RSV) with conical copper inserts of equal thdck.ncss, where the whole conical

angle varied from 600 (purely jet-forming char"e, hSV iil) and u to 1 00 (urely

projectile-forming charge, RSV IV). The transitional forms- bet-e- the 'wore' h$V lil

and 'pure' RSV IV were particularly studied.

The form of the proje .le (jet) was reco-rded i yea,, fl-n. X-ray photo,--

raphy, and the velocity distributions were calculated. A ac,-nt ii- cive c, : the } ne-

tration power and hole profiles.

(132) FOA report C20348-D4
A shaped charge against aluminium
Jan Ekberg .. p,'" !

Object: To obtain some idea of the protective ability and the , earaice of the

stand-off curve of a shaped charge for two standard -radon of alor:inilr. (Al J,7 V "rid

Al 4338).

Method: Twenty-six 4L)rn shaved charges coit; in fo , ,,f com: re::o: cto,"e

were detonated against 10mm thick plates clamPe to' forr:a c -tack. Detoritic!: rd: ti:ce:

2, 10, 15 and 20 x the calibre of the explosive, with at les:-t t.re ocetonatisni at (ach

distance.

The plates were tested for their Vickern hardness:-, -ndi ;enetrati-nc -n,: hole

diameters were measured.

Results. The report gives:

(a) the stand-off curve in a target material of commercial iron SIS 13i1,

(b) the stand-off curve in a target material of aluminium SIS 421)-b,

(c) the stand-off curve in a target mterial of aluminium SIS 473,-(,

(d) hole diameters in the abovementioned targ-et materials,

(e) the protective factor with respect to commercial iron Si 1511.

D8 System studies -

(133) FOA report 020332-D .

A model for regression analysis and some tranrusformations t tthe in-in-
variables
Goran Stern January 1'4N)



The report describes a method for treating multiply linear problems in regres-

sion analysis. The technique employed is based on the fact that a multiply linear model

for regression analysis can be considered as consisting of a number of singly linear

models for regression analysis.

The (final) model is chosen on what is termed the 'stepwise' principle.

The model is programmed on to an IBM 370 in PL/1, and its printouts include a

number of estimated quantities and a plot of residuals as an aid to statistical analysis,

model control etc.

A number of transformation classes are associated with the model. by means of

these classes it is possible to study in greater depth multiply linear relations, assump-

tions as to distribution and certain types of non-linear models of regression analysis.

-he model and the program package have been produced chiefly for analysing

problems in the calculation of effectiveness.

Experience gained in the problems affecting armour and aerial targets, on which

the pro,,ra:r, package has been used hitherto, have been partly responsible for the version

pres-ented here, which is mainly concerned with manipulation via GUTS.

It is planned to supplement the model and the program subsequently by other

and, it is hopei, more general transformation classes, special versions for certain

specific problems of effectiveness and the treatment of snr.e problems of analysis in the

are- of field studies.

(51) YOk report C20335-D8
'SGI 2000' - A draft concept for a 155mm explosive shell with long range and
large lethal zone
Kurt Andersson and Rune Hellgren February 1960

A major part of military research is now being devoted to studies of warfare

under conditions of the 21st century. This also applies to the area of indirect fire,

or .X.Ui/Si. This very limited study has been conducted partly in order to provide the

:tudy group with an example of up to late information on artillery ammunition.

What is known as the PEO110 program represents an optimisation of the range and
stability of a 15mm shell with a base-flow unit, designated 'Sr 300', to give the

longest possible range. To begin with no other constraints have been imposed than

calibre, muzzle stability (at a rifling pitch angle of 90) and certain realistic thick-

nestles of materials. The results presented here shows that ranges- -reater than 30 km can

be obtained for muzzle velocities of about O0 m/s and with a lethal zone greater than

for instance the S-r m/72. A large amount of data i. provideA concerning this shell.

(i j) bOA report C20,33-Dd (El, E3)
Conference on Defence requirements for topographical infrrmation
Nils Melansder and Anders Wellving February 1000

Some 100 participants attenued the FOA 2 conference on topog"raphical infor-

mation held on 1) October 1979. The ;ewly-formed section on Physical Environments,; in

FOA 02 branch was responsible for arrarnging and conducting the conference. The purpose

- f the Fathering" was to try to give A c lmpsite Iicture , f efence requirements for to-pn-

rraphical inf-rmati n ,n if the activities in [ro-rers ii, this rubject.

The jr rnr irncl: o turee lecture sess.!ions tin, a final incursion. The :eP-

sions dealt with the f llswin r ects:
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(i) Requirements of the military staffs f(r topo:rir hical information for recearcL,

combat planning and operational use.

(ii) Studies and research involving topography in the yCA.

(iii) Computer techniques for processing and utilisint- topog-raphical in/'osticn.

(136) FOA report C20339-D8
FOA thinking on Army formations in AD 2000: a gteneral account o! cethois and
results
Jan Wennstrom and Karl-Erik Rising February '180

This report deals with the methods beinc. usei tie I'OA thinkirq usat Army

formations in AD 2000, which was mainly performed dari:.o .' snd 1T/. Iihe i rocess,

from formulation of the problem to the complete dsea, L. icic ei ni the ex-erience is

compared with current methods for generating ideas.

The draft concepts: were reported in the form cf ia[rasr in a o' eciol r por

distributed to FMV-A, Ast/Stud and branches of -OA concerned.

The report also covers the subsequent preliminary evaluations ahic: were icr-

taken, in the light of the draft concepts, in o rder to Fropose which !AD roecto os- i

be put into operation.

it is intended to follow this report with an account of orpcoal: -r the h.D

jrojects.

(.137) FOA report C203t+O-D8
Report of a visit to the USA and Canada to .stsdy tecioi- , f tar 'et
description
Gunnar Holm MIc!. 1A.1

During October-November 1979 a visit was nail to the .SA and Canada as part of

the project 'Aids to Target Description' contained in the 'Development pro ect on the

Calculation of Effectivity'. The study concerned the methods of perforoinp- targ-et ses-

cription at the US Army Ballistic Research Il~oratory (ftRL). Further vinits ,Ore >ait,

universities in Ottawa and Utah for discussions on reometricul and Fraphical Jata yro-

cessing, and to the data-processing conference of ACM (Associtin f'or C-mo Untin-

Machinery) in Detroit.

(138) FOA report C20346-D8
Development project on the calculation of effectivity - intrim report
Margareta Franzen and others Marc I 1 5(

A development program has been in progress since the Srin of ft concer!.inc

conventional weapons, with the object of improving possibilities for a wiAer, more _ece,.-

tralised and flexible utilisation of existing computer progras at; : tool both !'r

research and for outward-directed information work. i'his activit, i, inteiie,: ti sa l

us in future to produce more reliable results with a smaller effort, l i lepnlenre ti

key personnel and within a shorter period.

The report covers the state of work in January 19FD.

E CONDUCT OF WAR - INFORMATION AND COMMAND TECIiNIU1

(139) FOA report C30183-E
Optical electronics - apparatus and techniques
Daniel Glansholm ausry b9~'0



ibis comoiendiuco of o; tical electronics (oy tronicj covers thle field, starting

%ichL technical :Iiea-crii tis no, of the ar~paratus and military applications3. The object was

to d eocribe ctrc nic components and p-henomena in their context, ie together with the

technical adfunctional descrittioc of optronic equipment in which such comp~.oents -nd

phenomena Jlay a fumdn~am-,ental role. The presentation in mainly of a general nature,

intended- to -- ve a relatively broadl picture of aptronics and ita current state of deve-

loosmest. Obe ttention in also paid to rang-e calculations for optronic apparatus is

.e typical caner-..

thie report. constitutes the collected materials from lectures on optronica of

t e Ar:c>, and! honve Senior technical Course at the Mlilitary College oetween 1970-1979. it

............... rt chi information will no,., reach, a wider audience, so that all those who

u~:.rvv:iess p-er ib,'erally in contact with op.tr as.ic apparatus will be able to use the

rt- A te,;:tc Lr illstrative scoccunt of the n-ub oct.

~oter prort'ran fr calculations of laser safet':.
or,) ant Ove Steinvall January 1980

,i, ret-'t oe crioes a Oom-cute r prgafor calcu-lating- dang-er levels and/or

uirt~sc, r or wibh thle ari flaen

c lltinp vlalues employed have been dierived from, American stan lards

)c in t fo-rce inSwdn

ilYn1' lap.uago ion sod ifiod BASIC an,- oon th.e Hewlett Fackarui

- aco tarLet locatlit. anii "ire scotro)l

(S) is- r , ' 2< -
o .'ice t'-a::.mirn .ii r ui:- L -on f the sea in the~ .(esign of h-ydra-

t otsr~e of- '-r'-r- e --02'je., a,,inly in theoretical terms:, rome

ert l 't-'-r! Ia aenl: too no und their importance for the optimum

z ,o sot c-t~onstm for -:noerwatet- .ze. 'Thin s~econdl part deals with active hydra-

pho' e r-,y t1.1.~n fi undamental prcet'uo a reverbe(ration are firo-t described, and it

i, :-hor, r-,*w w it, t olidini, timr.e-ceiaiaw tucy, can s~e characterised with a Rayleigh di--

tr ir-a'c- narrow.-hand0 s-ignals. A cool:: -eveil aped method of measuring reverberation

is iemon'trated att Appendix A. SIince it i4, a4 matter of very g-reat importance for active

a :tem.- thatt the emittedrt I h l be of' the optimum form with respect

oath t,- tme target ecno and to reverbec- Lion (and any; i)tier noise), ATpoendix r is devoted

to) a dletailaesciota of signral chap in,-, based on a mathematical description of dol-
p-hin 11g.ln Te -ignal in that cane cannot g7,enerally i;e regarded as x-arow-band. It

is, shown how, with thi- le.,ign of' ni aIt it:; ponn-ible to determine the parameters of

the tart'c-t echoc . bic: are practically, in riopendect of the opeedl of the targ-et. An or timam

4detecto r fer a. trget cho of' i's. ow-n omo.,tiltuent rararetern7 in, o-hown together with r im-

rlifie-i vern;ier. -i it. The -i.ont-te r ai: in;nnwn targ~et is uznknown artiest noise

requre: I tati. i -tlt of- tarsinl s t~ies let-ctor. A s~ection in devote to shwin

n-'w t he P r t e rris-,i t ic i range, r as no;r- e t I the trge-(t crair;. o( i !e designed.
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Finally some description is supplied of a design (under development) of a

measuring system partly intended for the investigation of reverberation and the p>ara-

meters of target echoes. The design of the measuring system will be flexible enough to

permit the testing of different methods of signal processing which simulate different

active systems.

(142) FOA report C30170-E1
Analysis of an adaptive hydrophone system
Lars Gdtherstrom and Viggo Westerlin December 1979

An adaptive hydrophone system based on a gradient projection algorithm is

analysed in terms of its method of functioning. A geometrical approach is adopted. Some

economies in the amount of computation can be achieved at the cost of sub-optimum solu-

tions to the problems. An alternative algorithm is presented based on the steepest-

descent method.

(143) F0A report C31077-E1, E4

Miniaturised 9-position switch for 6-1. Giiz
Herbert Steyskal January 1980

Three versions of a 9-position band switch have been made and tested. The last

model was produced on a 50 x 50mm Duroid substrate, and was distinctive for its simple

design. At given frequencies in the 6.5-14.5 GHz band an insertion loss of 4.7 dB and a

VSWH of 1.8 were measured on the worst of the nine allotted channels.

The switch can be used as a genuine broadband component between 6 and I- GHz

in each channel if a maximum attenuation of 7 dS is permitted at certain frequencies.

The report supplies additional information on a number of detailed studies

concerning multi-channel switches.

(144) FOA report C30179-E1

Annual Report 1979 (in English)
Department of image processing. FOA 820, 331 and 530

The report supplies a review of activities in the field of image processing

during the calendar year 1979.

E2 Communications

(145) FDA report C30178-E2

Interpretation and tabulation of ionographs
T. Sanden December 1979

The report describes the rules of analysis, methods Pnd tabulation for the

interpretation of ionographs. It is mainly based on URSI manuals and recommendations,

though arranged so as to make the method of interpretation for Swedish ionospheric

stations as efficient and uniform as possible, without disregarding international stan-

dards of interpretation.

E3 Guidance, navigation and target identification

(146) FOA report C20336-E3
A small operational core system for real-time runs on the Nord-10
Svante Jahnberg February 1980 0

A Nord-lO computer was used to calculate control signals in a feedback control

system. In order to perform this task a simple operational core systrm has been deve-

loped which is economical of storage. This can be operated with a foreground and a back-

ground program, both of them written in Fortran.



14,) FOA report C30180-E3
A study of the control principles in guided S/A missiles
Thomas dundmark January 1980

The present study is based on a Russian manual, translated into German as

'Schiessen mit FLA-raketen' (Launching of Surface-Air Missiles), written by

F.K. Neuuokajen. A large part of this book is devoted to guided missiles. One interest-

ing control principle which is described is guidance with a degree of anticipation. This

can vary in theory from pure collimation guidance to ideal guidance to the collision

point by varying a control constant between 0 and 1.

The purpose of the study is to examine how a variation of this control constant

affects important properties such as the coverage area, acceleration requirements etc in

certain types of missile with different speed profiles.

Briefly summarised, the study demonstrates that the effect of the control con-

stant on the coverage area of a given type of missile is only moderate. The effect on a

missile's ability to strike a manoeuvring target is similarly slight.

Not unexpectedly however, the acceleration requirement for a missile is found

to decrease with an increasing value of the control constant.

It may be concluded therefore that the method of control is of more interest

from the aspect of design than from a tactical aspect.

F VEHICULAR AND SPACECRAFT TECHNOLOGY

F9 MLaterials

(146) i<OA report C20334-F9
The redesign of an autoclave
borje R6"jdas February 1980

An autoclave which was procured for the manufacture of laminated fibres was

foLUI on delivery testing not to meet its specifications. The autoclave was therefore

suplemented at the FOA by a new heating element, new insulation etc. The manufacturer

took responsibility for the cost by a price reduction.

(149) FOA report C20349-F9
Examination of the breakdown of composites by heat, and the form and electrical
resistance of the small particles thereby produced
Tom Karlsson March 1980

Small pieces of carbon-fibre composites 3501/EHTS (Hercules 3501); 3501/HMS:

Fiberdux 914C/T-300 and Fiberdux 914C/MS-5$ were heated to different temperatures between

1200 and 350 C over different periods. All the samples disintegrated by first becoming

delaminated, after which the separate layers broke into smaller bits of slivers of half-

detached carbon fibres, and after destruction had proceeded for a long time free carbon

fibres were formed. By that time their diameter had greatly decreased. The plastic pro-

duced both gaseous products and a tar-like substance which strongly contributed to the

low occurrence of free carbon fibres. The electrical resistance of the carbon fibres was

unchanged by heating. The heating of small particles of Fiberdux 914C/T-300 obtained by

mechanical processing at room temperature produced similar results.
ua
o
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H HU MAN ENVL NIe-iNi

H6 Individual and trnup efficiency

050)) FOA report 857013-Hb
Muscle glycoge:. depletion and lactote c <scetrrti<c. sm- downhill t.iioc
Pet, Tesch and others (in Loglish)

'Irained downiihill skiers and physcall:; :,ct iv test o. : ccto, though having less

experience o downhill skiin - (proponents of the reseurob) .ole studied durinr skiing in

order to describe the metabolic requirements of this a ctivit',.

The concentratiori of glycogen and lactate were ;, termined in riopsy tests: taken

fro: M. vastus lateraiis. The glycogen concentrtiss: i. the trained grou w;as deplete,

uvs C1oles,/k of wet nucle during one duy's ints, ire trainin,-. Ccr levely exsausteu

deposits cf :lycogen coul,; be obs;erved in a Lew in divisl cos . The crrest-n inr

value for the volunteer "group was 22 mmoles/kg of wet Luscole, je LturoZe -)! 1>iycop-en

during one night correspotoded with the consumptin, in ti--iininr iby the volunteer oroup,

tooich ~not ii. the trained croup. Fast (Fil, rIyc7)lytic) well s ole'. (SI, oxidIative)

muscle fibres were depleted of clycogen durin, exertion. Hniwever in the trained gross

toe 61 fibres recovered to u, -reater ex-sett toi, iii the volunteer tgrou.

After a 'skiins class' the concentrti<,n of lactate in m1juscle woA o- mm.oleo/k-

of wet muscle. After 'maximum' skiing for m min sn increase took l-ace to I mmoles/kg

of wet muscle. There was however a wide individual v:arictin (->. jr les/kl wet muscle),

which was related to the relative proportion of FT fizsres in the r: .. 'cle under otuiy.

This is in agreement with laboratory experiments (iesch et al: Acta shosiol. Scand. (197&)

0_j, 40-46; Tesch: Acta physiol. Scand. (19?"), I ,r ).1-_3,'4). On the otler hood the

concentration of lactate was not related to the level _of trsiing. The result. int tr
a more pronounced aerobic energy metabolism among trained skiers than witi untrsio jer-

sons. Furthermore the results may underlie the assesorrest f ri .2 oct so i, :kiin when

practised for recreation.

Offprint from NMdicine ,!tnd Science is .I ot K,), 12, .- s-

FOA Reprints h/&i: 1(7

(151) FOA report C540f0-h(
Accommodation environment on hoard ship. A 1ueJtionnar y tudy ' o .iffrnt
designs of 4-berth cabin in Minelayer ,
Ggfan Stensson and Others enrus'; 1

The purpose of the investigation, as part of the information for a deci;ion ar

to the choice of cabin design on board Minelayer 3, was to obtain data about the atti-

tudes towards the environment in crews with some experience of work on board ship.

Groups of national servicemen, cadets, officers and technical personnel auswered a ques-

tionnaire while occupying full-scale models of two test cabins which represented differ-

ent designs. A brief interview was also held. The preferences of the test st bjects were

recorded, and further studies of environments on board ship are under discussion.

(152) FOA report C56021-Hf3  c-
The leern,, , a ,allistic task
Henry oiden and Kenth Carlsson February 19 )

The purpose of the experiment was to investit-ate wto:ot dei'ree of learning can be

expected of gin crews in a ballistic task where the perlor-;ince of the weapon and the

.. .. . . .. . -" " ," ... .L'. ..
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target characteristics are unknown from the outset. Sixteen national service mortar crew

personnel were divided into two equal groups. Their task was, using an airgun fitteri

with a telescopic sight, to hit a target moving at different ranges and speeds about a

pool of water. No information was provided on the target parameters, of the ballistics

of the weapon nor on how to use the sighting apparatus. During six learning practices

each of 30 shots with feedback of the scores, one group was given random sets of

distance-speed combinations, while the other group was given the same combination ,ys-

tematically ordered. A test practice of 72 shots was then fired with new combinations,

in random order and similar for both groups. The result showed that the marksmen nearly

doubled their scores during the learning practice (from 30-56% hits), and that they could

probably increase their performance still more with a longer learning period. No dif-

ference was found to exist between the two methods of learning. Some possible reasons

for the result are discussed, and conclusions are drawn for further experiments.

H9 Man and machine systems

(153) FOA report C53O1-H9
Visual effects of sampling in digital picture processing - a pilot study

(in English)
Lena Linde and others February 1980

Two experiments were performed in order to study how sampling distortions due

to folding and bandwidth limiting are perceived on(- affect the image quality. The effect

of sampling was studied in two different scenes. In experiment 1 the subjective simi-

larity was estimated between pictures subjected to different combinations of filtering

and sampling (the sampling distance between pixels was varied). In experiment 2 the sub-

jective similarity was estimated between pictures containing different quantities of

Gaussian noise, which were sampled at different distances. Multi-dimensional scaling of

the simil:irity data usinF IXDSCAL technique diclssed that the subjective effects of sam-

ling could cccir as several different visual uimcesiors: non-homogeneous noise (false

points), indistinct contours, distorted contours a!.d the loss of pattern elements. The

relative importance of the various dimrensions war found to be different in different

scenes.

(Iv4) FOA report C59003-H9
Relaxation training, an experiment at the Military lying School

Erland Svensson and others February 1980

Different forms of mental training are used nowadays both in clinical and non-

clinical contexts. One non-clinical area is sport. In order to improve performance here,

both basic mental training, under which various methods of relaxation are included, and

applied training directed towards specific problems, are employed.

The report provides a background to the requirements and applications of mental

training and describes the effects as reflected in, eg improved performance. A brief

account is given of methods of relaxing, as used in schools, of adult amateurs and of

front-rank sportsmen.-4-

o It describes an experiment in relaxation training in the Air Force, the imme-

F4 diate object being to discover the effects on conditionn of interest to the Air Force.
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i-he result,- (:anI be Lnosrmarised to the effrect ti,ai, tlie;'o. to confirmr any

casual connection uLwteen relaxation training and, e , so; chantres- in performance.

Several explanations 01 this are discussed.

V i~2BD1.~ii IUABY STUDIES Ati) IlV iiAIC

Security a:uects )i1 ,,virinmrental tui

uj) 'CA report 2)d-
Earth reoro;(in Enrlish)
Sr;kil Bl1oc7: ;aniuary 1980

.7nr severi year thie tathor ..ao been t the ::cientific rres2 to dis-

cover tre of-, in the -A who nw~oe'riOh -ii "er thtl- 0r condition and th-e

irteao~i1a sirs wer a;the Lx:rtL ix thte Is t:0 oxen" monitc.redi and

reviewed the liteasure on thi,3 subject sand 'io.. trozvefi :i tonded4 ronerences in

iirope and tine 6SA. more.r, lts of there itsir'avc teer r u 1 'hex in INy Perspektiv;

otrticles includie : ioce ri ' ofy r;list. N .. I Limbe of trie serfes,

Cirront ~rnini el -- iiirloe vteil- tift';tU x;' i oreirln Policy the oto

ban ur or s: Z mo trtcir'sni ax!",d~-'-:.e it xx f cotar;; or, :CiO11L-1 iC theor:v And1

some tu.Lamei~tzal quant x of reseo _rch policy. iihe article oose I rNo. 19)'b: 5-C,

* under the tle'Jordenis bcsie' This Exgit t'slztio)n .§ .roducd. it, renr-.onse

to internotrons:]. inter(- t.

ThE ,uxos §' the article i6 not to jive £ tIercs :'del si; the flow (,f

rawi material-- it, the woild economy, but to) present .. ,laiiceii ,icturc- (A the effortfs of

research to~wards, more efficient and economic a xerir,1lr. Thi.- irticle deals

with the location ar,! extractir)n of raw materiaL ox:: : natture. inecorrrro

ing problems concerning animwa nature will Le covered in- a forthc, ning7 aport. Iiis.

*leaves the treatment c-f row materials- in the proceso":rior irnxrort:'ie. , tnriorot(-r In thle

consumer indi os-tr fe' ,td ,coir-urrjt iorj onr Jin thle rno xs i ,f te annd rec>'cllopC ThIe

author hop-er: that tlieoc iifferen t departmrent.; of' Broriexp!je c0:5' : :: 1 :ontly re fore A

together :xnd prpled to t ,o corxntAroctior; of a refined cno(croe with tiue on uc

of expert economic Lir!.n or interested readlers th e oul-i oodded a list of refer-

ences to the i:ubjects- concernefl.

M8 Joint research and -tudy projects

(156) FOA report C10150-M
Rapid calculation of srx)(in olx)
Staffan Wrigge and others 1Narcl; 11 cO

The article discussed approximations of the form

k 'k

sin(irx) c nx(I _ x)]n and sin(2mx) (I -2x) dl1x(I x)In

The coefficients, are- calculated 1,y using the J., norm. Some i')'ri~ poete f

the associated matrices are- -,rove 1. Relations to the JAcrvi pfxrynomial 3 (y,q,x) are

established. In co)nclunisrx th,, approximationps are cotae with o'ther methods Of' Cal-

culating the sine function.
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(157) Report SP 1978:5 (EFI/FOA)
Transport and transport research - a look ahead
B. Schwarz and J.E. Svensson

The point of departure for planning the project was the assumption that an

improved view of the requirement for research and development (R&D) in a subject can be

obtained by some form of interdisciplinary long-term planning or analysis of the future

development in the particular field. It was also fe~t that by some such future-oriented

planning the project might offer some contributory information to the debate on transport

policy.

In this study of the future, cransport is taken to mean the carriage of both

goods and persons, and both personal and collective means of transport. One of the early

chapters contains a general systems analysis of the transport sector and its role in the

development of society, together with objectives and their formulation in the field of

transport. The directly future-oriented section of the study is contained in chapters

4-6. They deal among other things with some possible technical developments of impor-

tance from the point of view of transport, but also with certain aspects whose purpose

is to afford a general overview of those features of the future development of society

which may be of importance to any future wishes or requirements in the transport sector.

The project was conducted as part of a research program intended to construct

an expanded methodology in the field of sectoral future studies and long-range planning.

The project can also be regarded as a contribution to tne accumulation of knowledge con-

cerning the relation between sectoral planning and the planning of '&D.

The book, which is a reprint of TFD publication 1978:7, may be ordered from

FOA I reports centre (or from EFl).

(158) Report SP 1979:2
District heating from nuclear power stations - greater efficiency or greater
rigidity? An analysis of method
Ingemar Lekteus

This report is a study forming part of a project concerning energy and freedom

of action funded in the financial year 1978-79 jointly by the Delegation for Energy

Research and by the Delegation for Systems Analysis of the Research Council. The report

deals with problems of methodology in connection with the structuring of information for

decision-making, which has some very long-term con:oequences. The problems are illustra-

ted by an analysis of an inquiry into district heatinr from Forsmark.

The report was prepared under the research program for Systems Analysis and

Planning (EFI/FOA).

T CERTAIN MEASURES FOR LIMITATION AIM CONTROL OF ARMAMENTS

Ti Seismological multiple stations

(159) FOA report C20333-Tl
International seismological data centre. Demonstr-.ion facilities in 3weden
(in English)
Ola Dahlman January 1980

In order to facilitate the institution of an international worldwide seinmo-

Hlogical monitoring system to verify an agreement which also prohibits underground nuclear

explosions, Sweden has offered to instal and operate an International Seismological Data

Centre.
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A demonstration facility for such a data centre has been built at tho FOA

Seismological Observatory in order to show one possible means of performing the most

imortant duties of such a centre. This demonstration facility was shown on

12-14 July 1979 to representatives and seismological experts from 26 countries and the

World Meteorological Organisation. This report provides a general description of the

demonstration facility and a summary of the experience hitherto gained from operating

the facility.

0
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